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TERRAIN RECONNAISSANCE 
AND MAPPING METHODS IN 
NEW YORK STATE 


Wm. Po Hofmann, Director 
John Bs Fleckenstein, Senior Agronomist 


Bureau of Soil Mechanics 
New York State, Department of Public Works 


INTRODUCTION 





With few exceptions, all engineering works are founded on 
soil or bedrock, The exceptions are floating structures and 
structures founded on the polar ice, Even aircraft are supported 
on soil or rock during a major portion of their life. Sufficient 
| knowledge of the foundation conditions is essential to the eco- 
nomic location, design and construction of all engineering works.e 
Obviously, an adequate knowledge of such conditions is essential 
to the proper location, economical construction and satisfactory 
performance of any highway. Highways differ from most other en- 
| gineering works in that they have considerable linear extent, and 
consequently may, particularly in glaciated areas, involve a Large 
variety of subsurface conditionss 

The Bureau of Soil Mechanics of the New York State Department 
of Public Works has been performing terrain reconnaissance and 


mapping operations for public works projects from the time of its 
NYSDOT 


Abrar 
50 Wolf Road, POD 34 
Albany, New York 12232. 
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formation in 1945, During 1959, the Bureau produced such reports 

with maps, covering 530 square miles, for 106 route miles of proj- 
ects and for an entire county. During the design of the New York 

State Thruway, the Bureau prepared maps covering approximately 400 
route miles for that project. 

The purpose of this paper is to describe the technique used 
for terrain reconnaissance, to illustrate the method used to pre- 
sent the resulting data and to describe how the information is 
utilized in the location and design of highway projects. A por- 
tion of the map and report prepared for a section of the Route 17 
Expressway, from the Broome County Line to the Village of Owego, 
in southwestern New York State, is used for illustration and demon- 


stration purposess 


DEFINITION 
Terrain reconnaissance is the operation of reviewing avail- 
able information from various sources and reconnoitering the lLand- 
scape, to view it with regard to its suitability for engineering 
purposes, describing the extent and characteristics of the areas 
encountered, and making an engineering interpretation of the find- 


ings. 


PURPOSE OF TERRAIN RECONNAISSANCE 
Too often, in highway engineering work, there exists a wide 
gap between the planning and Location considerations and the de- 
‘sign and construction considerations, Although highways are usu- 


jially planned and located with due regard for the topography, the 
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relationship between subsurface conditions and topography is often 
ignored, This often results in uneconomical location, expensive 
and difficult construction, poor performance and high maintenance 
costse 

It should be realized that approximately one-third of the cost 
of the average modern highway is spent on earthwork, and that a very 
large percentage of the volume of materials handled during construc= 
tion consists of earth materials. The characteristics of the earth 
materials handled and the characteristics of the earth materials 
comprising the foundation of the highway have a major influence on 
the cost and performance of the highway. 

Proper utilization of a thorough terrain reconnaissance, map~ 
ping and appraisal program in the very early stages of any proposed | 
highway project, particularly on new location, will invariably re- 
sult in suitable location, reasonable costs and satisfactory per~ 
formance of the completed highway. It must be emphasized that the © 
greatest value of terrain reconnaissance and appraisal operations 
to the highway designer exists during the early preliminary plan- 
ming stages of design for a major project, for it is during these 
stages that adjustments in line and grade can most easily be made 
to adapt the route to the actual terrain conditions. 

Terrain reconnaissance and appraisal operations are performed 
by the New York State Department of Public Works for at least six. 
main purposes: 

1, To serve as a basis for the appraisal of terrain 


conditions by correlating the characteristics of 


the various soil areas with the past construction 
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experiences and performances of existing highways 
on similar areas. | 

To indicate to the highway planning and Location 
engineers the relative merits and potential design 
and construction problems for the mapped aréas of 
different terrain conditions along the general 
route, so that, if feasible, the optimum areas be 
occupied and the adverse areas avoided. 


To serve as a guide in establishing the optimum 


grade Line relative to topography and subsurface 


conditions. 

If the adverse areas cannot be readily avoided, to 
serve as a guide for subsurface investigation and 
analysis programs, resulting in cost estimates, and 
indicating the relative costs of traversing the ad- 
verse areas or avoiding them, 

To serve as a general guide for the efficient plan- 
ning Bheche necessary subsurface exploration, test- 


ing and analysis program for the line finally se- 


lected, This reduces the surveys in the "good" areas 


to an efficient minimum, and permits effective con- 
centrations in the problem areasy 

To indicate the general earthwork construction mate- 
Yial situation, and to indicate the probable loca- 
tions of borrow and granular materials so that those 


areas may be explored and sampled for specification 
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and cost estimate purposess The results of these 
investigations are reported to the designer in the 
form of a "Material Resources Report" for the proj- 
ect. In this respect, every effort is made to ad-~ 
just the specifications and design so ehate if pos- 
sible, readily available local materials are econom- 


ically utilized. 


PROCEDURE 
Sources of Information 

‘Terrain reconnaissance and appraisal surveys are based on the 

following sources of information: 

La Research of the available scientific literature 
concerning the areas This includes reports and 
publications on geology, physiography, pedology and 
land useo 

The soil survey reports, particularly the more re~ 
cent ones, prepared by the U, S, Department of 
Agriculture are excellent sources of evanreurtsveee 
Where air photos are used for base maps for the agri~ 
cultural soil maps, the accuracy of the boundaries is 
usually satisfactorys Much information pertinent to 
engineering can be gleaned from such soil maps and 
reports, even though they are prepared primarily for 
agricultural purposes, The pedological series bound- 
aries and characteristics can usually be readily trans- 


lated into areas of different geologic origins and, 
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consequently, different soil characteristics. This 


is particularly true of glaciated areas, such as New 


York State, where the soils are relatively young and 


hence the glacial geology of the soil material is a 
major influence in soil formations 

Land use information is sometimes available and is 
utilized in the economic evaluation of the various 
soil areas. | 

An analysis of terrain patterns on air photos of 
the area. Air photos are an excellent tool for ter- 
rain reconnaissance purposes and are particularly 
valuable for the interpretation of physiography and 
land use. The scale and quality of the prints and 
the time of year of flight are extremely important 
to the proper utilization of air photos for such pur- 
poses, ‘The Bureau never relies entirely on air photos 
for terrain reconnaissance purposes, but recognizes 
air photos as one of the valuable tools available. 
Their use must be properly correlated with other 
sources of information if accurate results are to be 
obtained. 

A field inspection of the areas, including studies 
of the topography, rock and soil conditions, vegeta- 
tion and performance of existing highways and other 
engineering works, This information is correlated 


with a review of the results of subsurface explora- 


tions and analyses performed, in the past, by the 
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Bureau on similar terrain in the general area, and 
with a review of past construction and maintenance 
experiences with existing highways in the general 
area under similar terrain conditions, Terrain © 
patterns are repetitious, and engineering experi-~ 
ences can be anticipated for one pattern area by 
correlation with past experiences with similar pat- 
tern areas elsewhere» It must be emphasized that 
it is the policy of the Bureau that terrain recon- 
naissance reports are never based solely on air 
photo, map and other office paper studies, but that 
the terrain must actually be occupied and inspected 
in order that all aspects and factors be properly 
evaluated. 

Area Grouping 

After all available field and office information, gathered for 

any terrain reconnaissance survey, is correlated and compiled and a 

the areas of various soil and rock conditions delineated, the areas 

‘are grouped into units, each unit possessing significantly differ- 

ent engineering characteristics, | 

The selection of mapping units is of the utmost importance in 
any terrain mapping program, The units in use by the Bureau of 

Soil Mechanics have been developed on the basis of five criteria: 

First: The units must be recognizable by terrain recon- 
naissance procedures, 
Second: There must be significant differences in engineer- 


ing considerations between each of the unitss 
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Third: The same general characteristics and engineer- 
ing considerations should apply wherever the 
unit is encountered. 

Fourth: The number of units should be Limited to the 
fe oti that is practical and necessary to 
adequately define the variation in conditions 
and engineering considerationss 

Fifth: The units must be based on actual conditions 
and not on factors assumed for convenience. 

These criteria are very important in glaciated areas where sig~ 
nificant variations in terrain conditions are usually numerous along 
any line and, consequently, engineering design must sometimes be 
based on average conditions, and sometimes on Limiting conditions 
rather than adjusted locally for each soil variations 

The Bureau uses a method of grouping based on the geologic 
origin of each deposit as identified by landform and characteristics 
of the materials contained in the deposits The-.groups are deposi-~ 
tional units, each unit having a different peneel The depositional 
unit grouping method is not an arbitrary classification, but is 
based on field investigations and experiences throughout New York 
State over a period of approximately 15 years. Each depositional 
unit is an individual entity possessing surface and subsurface con- 
ditions that will significantly affect some important aspects of 
highway design and construction quite differently than any other 
unit, 

At present, the Bureau uses a total of 20 general depositional 


units, as follows: 
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le Thick Till lle Esker Deposits 

2. Thin Till 12. Old Alluvial Deposits 
36 Variable Till 13, Organic Deposits 

4. Bedrock 14. Alluvial Fan Deposits 

5e« Outwash Deposits 156 Man Made Fills 

6. Kame Field Deposits 166 Windblown Sands 

7s Lacustrine Bottom Sediments 17. Marine Bottom Sediments 
8. Delta Deposits 18... Coastal Plain Sediments 
9» Beach and Bar Deposits 19. Tidal Marsh Deposits 

10. Recent Alluvial Deposits 206 Undifferentiated Urban Areas 


It is recognized that other units exist; however, the above 
units have been sufficient for the Bureau's terrain reconnaissance 
purposes, to,,date.s 
In addition, significant,variations in bedrock conditions may 
exist. Where these variations will affect:«design and construction, 
a bedrock map will be prepared. For the. purposes» of<¢larity, the 
terrain and bedrock are mapped separately. Bedrocks having similar 
engineering characteristics are eronned together as in -soil«terrain 
mappinge 
Some rock conditions which may affect highway design decisions 
are: 
ls Rock Structure and Rock Compositions 
These may influence excavation methods and costs, 
rock cut slope design and the suitability for 
processing into conan materials if natural de-~ 


posits of such materials are unavailable, 
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26 The Thickness of the Soil Overburden and the elevae 





tion of the Buried Rock. 

These conditions influence the selection of a grade 
line and the availability of the soil overburden for 
earth borrow. | 

Generally, only a portion of the above 20 units will be in- 
volved in any single projects Figs 1 shows a portion of the strip 
map prepared for Route 1/ Expressway, Broome County Line to Owego, 
Tioga County, New Yorks 
Description of Depositional Units 

Throughout the State, there can be a considerable variation in 
the characteristics of certain of the depositional units. For ex~< 
ample, the matrices of the thick tills ely a eepe non-plastic, pre~ 
dominately granular materials in certain general areas of the State 
to plastic silts and clays in other general areas. The natural 
densities of the tills range from Loose to compact, and the origin 
of the parent materials ranges from hard crystalline rock to soft 
shaless: Variations on a Statewide basis occur in other depositional 
units as wells: 

Consequently, it is necessary to adequately describe the local 
characteristics of each depositional unit involved in any particular 
reports If the general depositional units are separable into units 
having significantly different characteristics, the units are sub- 
divided and each subdivision is describeds 

To illustrate this point, the description of the thick till 


units of the aforementioned Route 17 Expressway report is reproduced 
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below. Note that, on Fig. 1, the subdivisions of the thick till 
deposits are delineated, The description of the thick till de- 


posits for this project is as follows: 


Map 
Symbol Depositional Unit Unit Description 
1 Thick Till = Compact Mostly sloping upland areas of 


very compact, unstratified long 
graded ice laid mixtures of all 
soil fractions, ranging from silt 
and clay to boulders with silt 
being the dominant material.« This 
till is derived from weak sand- 
stones and brittle shaless These 
deposits have a drainage retarding 
hardpan layer in the B horizon of 
the soil solum. Below this horizon 
is the C horizon of parent soil 
forming material which, in its 
upper weathered portion, is less 
compact than the same material at 
lower depths« 

The till deposits occupy valley 
sides and drainage is mostly run- 
off. In the Lower portions of the 
valley sides, the accumulation of 
run-off is considerable because 
these areas not only receive rain-~ 


fall, but must accommodate the 
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Map 
Symbol Depositional Unit Unit, Description 

1 run-off from higher areas. Com- 
(Con't.) 


pact till soils have good surface 
drainage and with depth they are 
generally at low moisture contents 
because they are so compact. 

The depth to bedrock in till de- 
posits is variable, but the thick~ 
ness generally decreases as the 
degree of slope increases near the 
upper watiay slopess 

Local deposits of poorly sorted 
material and some silt pockets can 


be expected, 


14. Thick Till - Loose These areas are mostly sloping up~ 
land areas of relatively loose, 
mostly unstratified, generally long 
graded, ice laid mixtures comprised 
of dominantly silty material with 
considerable vounded stones, but in 
a few places, including large 
flaggy rock fragments, In these de~ 
posits, some local sorting has 
occurred, and so silt pockets and 


pockets of granular material will 


be found, 
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Map 
Symbol Depositional. Unit Unit Description 





ae ‘These deposits usually occupy 
some of the upper slopes of the 
valley sides. They receive run-off 
and run-in from areas above. In 
general the 1A till deposits have 
no hardpan layer such as is found 
in Type 1 deposits, and so run-in 
is not seriously restricted... 
Drainage is both by run=in and run- 
off. Deep cuts may intercept the 
water tableo 7 

The depth to bedrock is variaoles 

It generally decreases toward the 
valley walls. 

1B Thick Till - Poorly These areas are ice laid mate- 

Drained 

Yial similar to Type 1 soils, How- 
ever, in 1B areasdrainage is re= 
stricted either by a practically 
impermeable layer near the soil sur- 
surface or in other places by topo- 
graphic position. At the surface 
these materials have an organic 
layers In most instances the or- 


ganic material is mixed with some 
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aA : t 

Symbol Depositional Unit Unit Description 

(Con' te) | , inorganic soils The natural vege~ 


_ tation may include cat~tails and 
sedges. It should be noted that 
in general even the poorly drained 
deposits in tills become less wet 

with deptha , 
Engineering Significance Tables 
The information compiled from the previously described terrain 
reconnaissance and appraisal operations must be so organized and 
presented that it will be readily available to the highway planning, 
Location, and design engineers, with a minimum amount of time con- 
suming reading and interpretations The number of mapping units is 
kept as small as is practical and necessary to present and explain 
“the significant differences in characteristicss ‘The influence of 
each depositional unit on the various aspects of highway location, 
design and construction and the engineering considerations involved 
‘with each depositional unit are indicated on an “Engineering Signi~ 
ficance Table." The “Engineering Significance Table" for the Route 
17 project is shown on Table Las 
Utilization of Reports 
Each terrain reconnaissance report always includes three basic 
features: An engineering soil map, a complete description of each 
depositional unit involved, and the general engineering signifi- 


‘cance of ‘each depositional unit in tabular form. The reports may 
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contain other information of importance to the panevcdlar project 
involved. Frequently, the overall conditions of a project are 
summarized in the form of a synopsise A concise summary is fre- 
quently of value in briefly describing the important general ter- 
rain considerations for the projecty 

Copies of the reports are furnished to all departmental units 
iearaloed, including the appropriate District Engineer and his 
District Soils Engineers The reports are then utilized for the 
purposes described in “Purpose of Terrain Reconnaissance" aboves 
The reports are particularly useful in “line” conferences held to 
select or review the preliminary line and profile for projects on 
new location. These conferences are attended by representatives 
of all departmental units concerned, including the Bureau of Soil 
Mechanics» | 

During these conferénces, significant terrain conditions are 
emphasized and discusseds. This is the time when the possibility 
of adverse foundation conditions must be emphasizedy Unless ter~ 
rain reconnaissance reports reach the engineers responsible for 
the location, design and soils investigations in the very early 
stages of any project, the effort expended in the preparation of 
such reports may be largely wasted; Provided such reports are 
available in the early stages of the project, terrain reconnais- 
sance reports can be effectively utilized for any project, large 
or small. | 

Practically all engineering data have their limitations, de- 
pendent upon their natures Terrain reconnaissance reports are no 


exception. Terrain reconnaissance is an extremely useful tocol, 
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provided it is properly utilized by experienced eneineers who 
recognize both its advantages and limitations. It must be empha= 
sized that these reports are never intended to supplant subsurface 
investigations that should be an important part of any engineering 
program. Such reports serve as guides, indicating both desirable 
locations and potentially troublesome areas» Adequate subsurface 
exploration, testing and analysis programs can then be properly 
concentrated on the troublesome areas occupied by the hes and 
the most suitable areas covered by a minimum program sufficient to 
indicate the actual conditions. This method, therefore, furnishes 
an efficient, effective, economical and time saving procedure for 
line Location and subsurface investigation programmings It is cer- 
tainly far more efficient and economical, at least in New York, 
than progressing subsurface explorations arbitrarily at certain 
predetermined distances along a Line in order to locate the Line 
and ascertain the foundation conditions» 

In order to achieve reasonably accurate, effective and practi~ 
cal results from terrain reconnaissance operations, it is essential 
that the personnel assigned be thoroughly experienced in the area 
and with the actual highway design and construction problems of 
the depositional units involved, Unless this condition prevails, 
it is quite possible that the results of terrain reconnaissance 
operations will be meaningless or misleading to the planning and 


location engineers,: 
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SOLL KEY 


COMPACT) OUTWASH DEPOSITS 
LOOSE) KAME DEPOSITS 
POORLY DRAINED) RECENT ALLUVIAL DEPOSITS 
OLD ALLUVIAL DEPOSITS 
ITH SOME OUTCROPS MUCK DEPOS:TS 
ALLUVIAL FAN OUTWASH DEPOSITS 
PORTION OF ENGINEERING SOIL MAP FOR 


ROUTE I'7 EXPRESSWAY 
BROOME CO, LINE TO OWEGO 
TIOGA CO., N.Y. 


BUREAU OF SOIL MECHANICS, NeYeSe — DoPoWe | FIG. | 
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TION OF LAYER OF SUITABLE GRANULAR 
URSE TO OBTAIN TRAFFICABILITY DURING 


ENT PROBLEMS IN SEEPAGE ANDO SUBSE=~ 


ABLE SLOPE. 


| PROBLEMS IN POOR SUBGRADE, SLOPE STA~ 


nn ne rn re RE Ht I RR oe ore ere 


THEREFORE, SPECIAL TREATMENT MAY . 


GH WATER TABLE AND MAY CONTAIN A WIDE 
IALS, AND EXCAVATION MAY INVOLVE THE 
E GRAINED, SATURATED, FLOWING, UN- 


DEPOSIT A SEPARATE PROBLEM, DEPENDING 
LORATIONS. 


RY TO AVOID POSSIBLE INUNDATION OF ROAD 
ERLODS. 


ONSIDERED UNSUITABLE FOR HIGHWAY FOUN= 
AL SHOULD, THEREFORE, BE REMOVED, 
iITABLE GRANULAR MATERIAL... 


a 


ie MUST BE INDIVIDUALLY DETERMINED. 


ON TREATMENTS ARE EXTREMELY IMPORTANT 
UPPORT . 


PROCESSING ONLY SOUND ACCEPTABLE ROCK  ~°. » 
ATED. 


VE AVOIDED, WHERE POSSIBLE. 


WATER TABLE. 


JALS OR USING TO FLATTEN SLOPES BEYOND 
EMBANKMENTS . 


1DED, TO BE usED A.QO.B.E., FOR CORRECT- 
ADVERSE WATER CONDITIONS. 
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r = — $$ ee In en cee ee NE lr ES Pee ce, = i eee eee wee EE | 
) | | 
) GENERAL ENGINEERING SIGNIFICANCE, SOILS, ROUTE 17 EXPRESSWAY - BROOME COUNTY LINE TO OWEGO | 
; ; 
; 
. ‘ees Lone ae A SS SSE ee ee ae re. Coe ee ee ee ee ee oa eee (Se a ee ee ee ee ee —— ay : = e a nye ———$——_— | —_—-- rik | - -—4 eae | a ae 
i ee | DEPOSI! TIONAL EMBANKMENT — | CUT SLOPE ROCK IN DEEP ROCK IN SHALLOW | OPTIMUM : CONDITION OF SUBGRA | GOMVON | as 5 oo - oy. “ea 
) MAI UNE T FOUNDATION TREATMENT CUTS CUTS | GRADE LINE COMPACT ION {N CUTS | BORROW | 2EC Cl} OY 39 | 359A 

| } | 
} ; = —}+— —___—_—————— a as co a sum Peer a aos LA aa > ae { : ae ae SS mn | + + —— re - = 
) . i THICK TILL — COMPACT GOOD STANDARD POSSIBLY NO | ANYWHERE | NORMAL AS REQUIRED | POSSIBILITY OF SILT LEN ES (2) YES / NO | NO | NO | NO 
aq / 
i 1A | THICK TILL = LOOSE GOOD STANDARD (32 POSSIBLY NO ANYWHERE | NORMAL AS REQUIRED POSSIBILITY OF SILT LENSES (2) | YES NO NO NO NO 
‘oe | 4 | | | } | | 
es | / 
& iS parice TILL = POORLY DRAINED | GOOD STANDARD (29) POSSIBLY NO ANYWHERE NORMAL AS REQUIRED | POSSIBILITY OF SILT LENSES (2) YES NO NO | NO / NO } 
: _ | j | j 5 / / ; | / 

THIN TILL GOOD PROBABLY A COMPOSITE = YES YES HIGH | NORMAL AS REQUIRED | ROCK IN BOTTOM OF TS NC NK NO NO NO 
| | ! 1 sotL Over RocK (3) (dy | (5) (7) te (© 

H | \ ; | } | ) / 

2& | THIN TILL AND ROCK OUTCROPS GOOD IN PLACES A COMPOSITE - | YES YES HIGH NORMAL AS REQUIRED ROCK IN SOME CU) NC | POSS|BLY | NO NO NO 





| } SOIL OVER ROCK 


VARI ABLE=POSSIS8 


1 | 5 OUTWASH DEPOSITS GOOD STANDARD (32) POSSIBLY NO | ANYWHERE | NORMAL AS REQUIRED ILITY OF S$ | . YES. 
| | | (1 STRATA (11) | (ob) i. 26 








o zr, * | | | = — ene 
) 6 | KAME DEPOSITS GOOD STANDARD (9) (32) POSSIBLY NO | ANYWHERE NORMAL AS REQUIRED | VARIABLE-POSSIBILITY OF SILT YES YES YES YES. 
{| | | | sTRATA (11) (Pb) | (26) “vee? (26) 
od | | | } ! | | } 
™ “a | < SN 6 : x pels 
+] i0 | RECENT ALLUVIAL DEPOSITS VAR | ABLE avoio cuts (20) - ~ HIGH VARIABLE=MAY BE WET AVOID CUTS | VARIABLE | VARIABLE | POSSIBLY | POSSIBLY | POSSIBLY | 
| | | | (13) (14) | (20) (19) | } GOs i (26) (26) | (26) | (26) 
1 | = } sf / ; ) 
[| 12 OLD ALLUVIAL DEPOSITS | VARIABLE VARIABLE POSSIBLY NO | ANYWHERE | NORMAL AS REQUIRED SILT YES | PROBABLY | POSSJBLY | POSSIBLY | POSS[ BLY | 
[| | DEPENDING ON | (9) (1'7) (19) (32) | (30) (1) 3) (9) 1} (20) | (2&6) 26) AZO) 
| 
{ | 





















| 
igh UNDERLYING : | | | | | 
rt / 4 > ' | } 
iz | maATERIAL (13) | | | | / } 
: | | 
| | 
yy 3 | | | ~ ~ A = woeoyv O ; Ail - ed / a1 a an 
13 MUCK DEPOSITS VERY POOR AVOID CUTS ~- - HIGH UNSUITABLE MATERIAL JERY POOR = UNSUITASLE 10 NO 10 NO NO 
j | 7 \ “~/ {5 ' "o fae’ } + 
I se(2t) 430) | | (20) (21) (21) | 
| | | | ’ : | | } | 
| for 5 € ¢ 4 \ x a > Ac | 
Li ALLUVIAL FAN DEPOSITS VAR TABLE Avolo cuts (20) - - oa VARIABLE=MAY BE WET - YES POSSIBLY NO POSSIBLY NO 
{ 4 ; i 4 4 | i ory | ' {oL.\ 7% | 
Pa | \c¥ V0) (26) 
i =| 4 es me eee eee oe ur L Stes : a ae: = — ee fo. | j 
| | NOTE: THE INFORMATION SHOWN IS CONSIDERED GENERAL AND PRELIMINARY ONLY AND 1S 
BASED ON THE FOLLOWING WORK BY THE BUREAU OF SOIL MECHANICS, N.VeS., D0.P.We 
A. A REVIEW OF EXISTING LITERATURE ON THE SUBJECT ¢ JOLY G 
-| GINEERING INTERPRETATION OF THE PEDOLOGIC AND .@) 
: - LIMITED FIELD FACE RECONNAISSANCE SURVEY 
C. A SOILS GI INTERPRETATION AERIAL PH 
Pay are ELATION OF ENGINEERING CONSTRUCT 
i] AREA 
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REMARKS 





RIALS GENERALLY REQUIRE ADDITION OF WATER DURING (15) FREQUENTLY REQUIRES INSTALLATION OF LAYER OF SUITABLE GRANULAR 
STION SEASON MATERIAL UNDER FOUNDATION COURSE TO OBTAIN TRAFFICABILITY OURING 
CONSTRUCTION, 





: T DEPTH TO OBTAIN 
UNIFORMITY ANDO TRAFFICABILITY . (17) THESE SLOPES FREQUENTLY PRESENT PROBLEMS IN SEEPAGE ANDO SUBSE= 
QUENT EROSION AND SLOUGHING. JHEREFORE, SPECIAL TREATMENT MAY 
(9) WIGH ROCK SLOPES MAY REQUIRE SPECIAL TREATMENT, INCLUDING BE NECESSARY TO ACHIEVE A STABLE SLOPE. 


{ 
< 





| 
{ 
VARTABLE SLOPE AND BENCHES AS RECOMMENDED 5yY EAU OF SOIL 
MECHANICS . (19) THESE DEPOSITS MAY HAVE A HIGH WATER TABLE AND MAY CONTAIN A WIDE 
RANGE OF GOOD ANDO POOR MATERIALS, AND EXCAVATION MAY INVOLVE THE 

IN AREAS OF FLAT TOPOGRAPHY, GRA LINE SHOULD GE HIGH TO HANDLING AND DISPOSAL OF FINE GRAINED, SATURATED, FLOWING, UN= 

O10 ROCK EXCAVATION IN Of STABLE MATERIALS, PRESENTING PROBLEMS IN POOR SUBGRADE, SLOPE STA~ 
: BILITY AND COMPACTION. EACH DEPOSIT A SEPARATE PROBLEM, DEPENDING 
EE STANDARD SECTIONS; USE OPTIONAL DEEP OITCH IN ROCK OR UPON ADEQUATE SUBSURFACE EXPLORATIONS. 
| 
{ 
| 
. 
} 


. : (20) A HIGH GRADE LINE 1S NECESSARY TO AVOID POSSIBLE INUNDATION OF ROAD 
} IENERALLY UNECONOMICAL = LOW OD PER ACRE, DURING FLOOD OR HIGH WATER PERIODS. 


WHERE ROCK EXCAVATION | ot f MBANKMENTC, SCOUNT FOR (21) ORGANIC DEPOSITS SHOULD E CONSIDERED UNSUITABLE FOR HIGHWAY FOUN= 
NEN : T AT N ER!AL SHOULD, THEREFORE, BE REMOVED, 


B 
1 PURPOSES, SUCH MATER 
H SUITABLE GRANULAR MATERIAL. 


WASTED, AND REPLACED WIT 


LAR FOUNDATI¢ BLANKET ) PREVENT ROX FROM PENE= (26) THE SUITABILITY OF EACH DEPOSIT MUST BE INDIVIDUALLY DETERMINED. 


—4 


(2 2 BENCHING AND TRANSITION TREATMENTS ARE EXTREMELY IMPORTANT 
FIL TO ASSURE UNIFORM SUBGRADE SUPPORT. 
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